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Brawns of Brainy Polymers
By Richard Govan 2/24/16
 
A group of researchers led by organic chemist Dr. Hans-Jorg Schanz at Georgia Southern
Univesity joins the fight for innovation in developing a new class of smart polymer capable of
saving lives with the chameleon-like ability to adapt to its environment. 
 
This past month has been a notable victory for smart polymers with the introduction of a tiny yet
brawny smart polymer capable of repeatedly lifting 1,000 times its weight, as reported by
researchers from the University of Rochester in an article in the January 13 issue of the Journal of
Polymer Science. Smart polymers remain victorious with a new hybrid polymer designed at
Northwestern University, intent to act as a form of artificial muscle. This recent surge of research
into smart polymers is revolutionizing the field of materials science.
 
Millions of individuals risk their lives day-to-day to protect the people of America whether they be
federal agents or brave citizens, and sadly many perish in their acts of heroism. This
groundbreaking science into smart polymers grants the Schanz group and fellow scientists the
opportunity to protect those that courageously protect them.  The smart polymer could act as a
lightweight and flexible body armor, in addition to an array of industrial applications. 
 
In order to be recognized as true smart polymer the material must be able to conform to its
environment, being responsive to changes including acidity levels, light intensity, and temperature. Ut
science pioneered by Dr. Schanz himself the research group creates polymers that can indeed respon
elemental metal ruthenium helps to slice open the smart polymer like a razor, creating a linear form th
other linear forms of the same polymer. 
 
The ruthenium, sensitive to temperature, strengthens the bonds between linked polymers and potenti
This metal-catalyzed polymer differs from other polymers in the sense that the metal is still present af
Schanz states that “the polymer would be the first of its kind with the ability to be adjusted even after t
Schanz group seeks to keep the ruthenium present while inhibiting it at low temperatures and reacting
group has created the adaptable smart polymer, thus demonstrating the principle of a smart fiber and 
 
When designing fibers for protection they must fall into two categories. The fiber must be endowed wi
evenly distribute the energy received from outside forces. In alliance, the ruthenium polymer and crys
molecular weight polyethylene triumph in making the smart polymer even smarter. Just weeks ago the
signed a contract with Dyneema for a supply of an advanced ballistics vest made of ultra-high molecu
bulletproof vest gain a new feature, now able to withstand blade attacks as well. Thus the demand for
increasing during this month of polymer uprising. 
You Can't Always Eat What You Want
By Matthew Bassett 2/24/16
 
A link between the intake of common environmental molecules during pregnancy and type-2 diabetes lat
found by researchers at GSU. Over the last several years, the rampancy of diabetes has become a major topic for nutritio
clients. Now, there may be a way for them to stop this disease before it has a chance to develop. Scientists across the Un
understand a causal link for this phenomenon, and the culprit is 2-aminoanthracene (2AA). 
 
In a recent study by Dr. Worlanyo Gato of the GSU Department of Chemistry, reports that the link between 2AA and the d
his primary focus. The amount of exposure introduced over a lifetime is staggering, but the “after effects” are much more d
studies the affect that 2AA has on gene expression in the insulin signaling pathway in liver cells. The specific genes he stu
alterations after exposure to 2AA, where some are suppressed and others are up-regulated. This research focuses on the
gestation and post-natal period of child birth to the onset of diabetes later in life. 
 
2AA is a polycyclic aromatic hydrocarbon (PAH) that is formed by the incomplete combustion of organ
meats and cigarette tobacco. However, these are not the only sources of exposure. 2AA is apart of a 
that occur naturally in foods including cereals, grains, and vegetables, as well as synthetically for indu
and crude oil. 
 
Although the focus of research has been on 2AA, it is not the only PAH of which to be concerned. Researchers have chos
most prevalent and easiest to detect. According to Gato, “2AA serves as a representative of this particular class of environ
abundance.” The concern of this research is to make a generalized form of early detection for other amino-type PAHs for t
 
Gato’s work in the epigenetic mutation of insulin-regulatory genes in liver cells could lead to a serious
population. Also, this work could lead to further regulation of environmental toxins that are quite preva
the shear amount of exposure to 2AA and compounds within the same class which have been linked 
an insulin deficiency and why some societies are more susceptible to diabetes.
Biomaterials Serves as Inspiration for the Youth
By Walter Jackson 2/24/16
 
Prestigious universities throughout Unites States are looking into Georgia
Southern’s chemistry department for future Ph.D. students. Audrey Scholz is a
senior undergraduate student working with Assistant Professor of Organic
Chemistry Dr. Rafael Quirino. While entering into her last semester of study she
received her acceptance letters into the Ph. D. programs at both the University of
Arizona and Georgia Institute of Technology.
 
Quirino created the eponymous research group when he first came to Georgia Southern in 2012 in
order to develop the next generation of researchers. Since then the group’s research opportunities
have attracted the attention of approximately twenty students and earned numerous awards including
the Charles H. Herty Fellowship. The group’s current members consist of two graduate students, ten
undergraduate students and one seventh grader from Julia P. Bryant Middle School. Scholz says
working with Quirino for the last three years “has inspired me to learn all that I can about using
instruments to be able to apply it to research.” 
 
Scholz and Quirino are currently collaborating with Georgia Southern University
Assistant Professor of Biochemistry Dr. Amanda Stewart on making polymers from
vegetable oil. Ideally, these polymers could be applied towards bone and tissue
replacement therapy. 
 
Today’s bone replacements are comprised of metals that cause major complications
with patients. Quirino explains, “With metal you have to take a lot of drugs to keep it
compatible with your body. Otherwise, your body will fight metal to get rid of it.” The
use of Quirino and Scholz’s polymers for the replacements could increase
compatibility with the body owing to the fact that they are made primarily of
vegetable oil.
 
Quirino’s vegetable oil polymers are also coated with the fibrous protein collagen for support. Stewart explains “collagen is one
the most abundant protein because it’s in our eyes, it’s in our tendons, it’s in our bones.” Even though the generated polymer is
not designed for high levels of strength, it has to be tough enough not to break easily. After numerous studies these proteins have
been shown efficiently to fortify the polymer. 
 
“Research has its bumps and hiccups and may take longer than expected, but the end result is worth it” says Scholz when asking
about the proceedings of her research. Although Scholz was not the original student on this project, Quirino says Scholz has
made “significant progress” since she became the successor. Through all the “hiccups” she was able to produce a paper that is
just waiting to be sent off for publication.
 
This project did not begin with Scholz, and although her hard work and dedication will be missed Quirino ensures that this project
will continue when she is gone. He has submitted a request to buy an X-ray diffractometer which will allow him to determine the
structure of the generated polymer. Stewart says by knowing the structure it will allow them to understand the chemical reactions
between the collagen and vegetable oil.  This could possibly lead to the creation of a peptide that would mimic and be a little
stronger than the natural collagen.
 
Photo courtesy of Audrey Scholz.
BSL-2 Lab Unique to GSU Is Up and Running
By Simpo Rose 2/24/16
The GSU Chemistry Department’s Biosafety Level II cell culture laboratory (BSL-
2) is the only operational laboratory of its kind in the university designed for
experiments using cancerous tumor cells.  
Cancer is an uncontrolled and abnormal cell growth in any part of the body. It is a
collection of diseases caused by a broad range of cell changes and affects many
lives worldwide. Because of the various types of cancer, there is no perfect
approach to treating all tumors.
Cell culture is one of the major tools used in cellular and molecular biology to
study the normal physiological processes and biochemistry of cells, the effects of
toxic compounds and drugs on cells, carcinogenesis, and changes in the cell or
the cell environment.
The application of cell culture is also used in drug screening and development
and in large-scale manufacturing of biological compounds such as vaccines and
proteins with therapeutic properties.  One major advantage of using cell culture is
that the reliability and replication of results can be obtained from using a set of
clonal cells in a short time.
Prof. John Stone is the Principal Investigator of the Chemistry Department’s BSL-2 lab and was established by him three years
ago. According to Stone, the researchers in this laboratory focus on development and toxicity of drugs to cancer.
There are six cell lines in the laboratory that are indicators of the kind of cancer research done here. These include the cervical
cancer cell line HEp-2, two ovarian cancer cell lines (A2780 and A2780CP), two prostate cancer cell lines (PC-3 and LNCaP),
and one lung cancer cell line (A549).  The lab has also hosted work with the breast cancer cell line MDA-MB231.  These cell lines
are useful tools for studying different types of tumors, gene mutations and the mechanisms they employ to proliferate.
The majority of research in the Cell Culture Laboratory at GSU involves a wide range of assays to increase drug accessibility to
cancer cells, targeting drugs to cancer cells only, and ensuring a lower required dose.  Sometimes collaborative research is done
with other departments and schools (such as the GSU Biology Department) as a way of speeding up the drug development
process. There is also on going collaborations with researchers at Wright State University in Ohio, the University of Texas-Austin,
and the M.D. Anderson cancer research center in Houston.
The BSL-2 lab is working on the development of anti-cancer drugs that specifically kill targeted tumor cells, leaving normal cells
unharmed. The laboratory consists of faculty members, graduate students, and undergraduate students with expertise in
pharmaceuticals, drug design, chemistry, cell biology and biochemistry.
The development of new drugs for cancer patients is a popular way investigators in
the Georgia Southern Chemistry Department are working to discover new
innovations in cancer treatments. This innovation brings the university one step
closer to the ultimate goal of improving human health world-wide.
The laboratory has beneficial equipment and supplies common to most cell culture
laboratories that allow the work to be performed more efficiently, accurately, and
safely. It also permits a wider range of assays and analyses. Such equipment
includes a laminar flow hood (biosafety cabinet), a centrifuge, a freezer (-20OC),
incubators, a plate reader, an inverted light microscope, and pipettes.
 
According to a graduate student researcher in this laboratory, Rebecca McCall who
has worked there since Oct. 2014, the results of one of these studies have already
been accepted by the Royal Society of Chemistry’s journal, Chemical Science, and
will soon be published. A number of cancer research studies have been conducted in this laboratory and are in various stages of
publication in peer reviewed journals.
 
Photos courtesy of Rebecca McCall.
Polymer Coatings Program at GSU Is Opening Doors
By Xiaomeng Wang 2/24/16
 
The polymer coating area within the master’s program in applied physical science at GSU is at the forefront of this discipline in
the world. Modern society cannot develop without the help of science and technology, and the technique of polymer coating has
attracted more and more attention over recent years. “Since 2005, the polymer coating area has become more and more popular
due to its high value of practical applications”, says Dr. Marshall Ming who is a professor as well as a Distinguished Chair in
Materials Science at GSU.
 
As a new specialty, there are not that many universities in the United States that have a program in polymer coating. Besides
GSU, other universities that do research in polymer coating include the University of Southern Mississippi, Eastern Michigan
University, University of Missouri Science of Technology, and California Polytechnic State University.
 
Polymer-based surface coating actually is a kind of material that can be considered as a two-phase composite material. It
consists of pigment particles and some other additives dispersed in a continuous matrix of polymers. Compared to the
conventional coating, polymer coating can provide unique properties. These include flexibility, durability in the presence of
environmental stress, mechanical and thermal properties, and its gloss properties. 
 
Ming is currently teaching a course called Polymer Materials this spring at GSU. Students can learn basic knowledge of polymer
materials as well as its importance for use in modern society. One student, Lin Luo, has learned from this class that the key
properties of the coating polymer are molecular weight, molecular weight distribution, transition temperature, and solubility. All
these features can affect the properties of the polymer coating. Different features can be adjusted in order to produce the unique
polymer coating that is needed. Lin Luo says, “Also important are the reactive molecular groups making up the polymer and the
kinetics and mechanisms by which the polymer is formed, that is, whether it is formed by step-growth polymerization or chain-
growth polymerization.” As an undergraduate student now, Lin can see the promising future of polymer coating and that there is
the potential for great job opportunities waiting for him.
 
American Coating Conference is upcoming from April 12-14, 2016 in Indianapolis, IN, USA. It is held once every two years. Ming
has attended this conference since 1996. He finds out that the scale of this conference is continuously growing which represents
the importance of coating technology is growing rapidly, too.
 
The three strongest pillars of chemistry research during the decade from 1995-2005 included organic chemistry, analytical
chemistry, and high polymer chemistry. However, since 2005, high polymer chemistry has played a more important role and
presented greater industrial prospects. Currently, the use of polymer coating can be seen in various applications like architecture,
vehicles, railways, bridges, traffic signs on the highway, and related objects. Therefore, more polymer coating scientists are likely
to be hired in order to explore more fundamental in this area.
Professor Wins Prestigious Rising Star Award
By Ian Byrd 2/24/16
 
A Georgia Southern Chemistry faculty member, Dr. Karelle Aiken, has received the Women in Chemistry
Committee Rising Star Award for 2016. This American Chemical Society award recognizes outstanding early- to mid-
career female chemists across the nation. Aiken was one of only ten women hand-picked for the award due to her excellence in
research and her passion for mentorship of all levels of students and even other faculty. 
 
Aiken’s drive to inspire and mentor others sets her apart and makes her an ideal candidate for such an
award. This drive started early in her academic career. Ironically, an experience with a drama teacher at the
high school she attended in her native country of Jamaica is what helped her realize her passion for helping
others to reach their full potential. “She brought out things in me I didn’t know I had in myself,” says Aiken.
Aiken uses that experience to guide her mentorship to others and help them get the most out of their
experiences. When speaking with her current graduate student, Richard Govan, it is obvious the pivotal role
she has played in his career. Govan noticed her passion while taking her Organic Chemistry course, which
inspired him to change his career path and pursue chemistry. 
 
Aside from her mentorship and teaching, Aiken is also responsible for leading the summer undergraduates research experience program at GSU, which is
funded by the National Science Foundation. She is also a founder of the GSU chapter of the National Organization for the Professional Advancement of
Black Chemists and Chemical Engineers. To add to her list of responsibilities, she has as many as five undergraduates working in her lab as well as one
graduate student. All of these extracurricular activities played a pivotal role in her reception of the Rising Star Award. Her obligations may seem endless,
but a burning passion for her job gives her the energy to keep moving. 
 
Being truly passionate about a job is something that many seek but not everyone finds. Her initial plan was to attend medical
school when she was living in Jamaica. After seizing upon the opportunity to start her education over at Williams College in
Mass., Aiken had a change of heart. While on a physics track, she took an advanced synthetic chemistry class that led her to
realize her passion for organic synthesis. This experience is the basis of her current research projects, many of which involve
method development.
 
While being the recipient of such a prestigious award is very humbling to her, she does not plan to let herself get complacent.
Aiken says she plans to keep evolving her research to keep herself on the cutting edge as well as keep forming strong
relationships with students so that one day they will be able to pass on their knowledge to others, just as her mentors did for her.
